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ON THE GENERICITY OF EISENSTEIN SERIES AND THEIR 
RESIDUES FOR COVERS OF GL m 

SOLOMON FRIEDBERG AND DAVID GINZBURG 

Abstract. Let rf r \ t^ be two genuine cuspidal automorphic representations on r-fold 
covers of the adelic points of the general linear groups GL ni , GL n2 , resp., and let E(g , s) be 
the associated Eisenstein series on an r-fold cover of GL ni+n2 . Then the value or residue 
at any point s = Sq of E(g, s) is an automorphic form, and generates an automorphic 
representation. In this note we show that if n\ ^ ri 2 these automorphic representations 
(when not identically zero) are generic, while if n\ = n 2 := n they are generic except for 
residues at s = jW 


1. INTRODUCTION 

The study of the Whittaker coefficients of Eisenstein series has been a major tool in the 
theory of automorphic forms. See Shahidi [T3] and the references there. Let G be a reductive 
group defined over a number field F, P be a maximal parabolic subgroup of G with Levi 
decomposition P = MU, and let r be an automorphic representation of M(A). Given f T in 
the space of r, one may form an Eisenstein series E(g, s, f T ) on G( A); this is an automorphic 
form defined by an absolutely convergent sum for 3fJ(s) sufficiently large and by analytic 
continuation in general (Langlands ITT]). If r is generic, then the global Whittaker coefficient 
of E is computed by unfolding the Eisenstein series and making use of the factorization of a 
global Whittaker functional into local ones, relating it to integrals involving local Whittaker 
functionals for r. These are computed at unramified places using the Casselman-Shalika 
formula. One finds that the Whittaker coefficient of E may be expressed in terms of certain 
Langlands L-functions for r. Thus the question of whether or not the Eisenstein series (resp. 
its residue) at a given point is generic is related to the properties of the L-functions which 
appear. 

The goal of this article is to study when a maximal parabolic Eisenstein series or its 
residue is generic for metaplectic covers of the general linear group. Recall that given a 
positive integer r, a cover of GL n ( A) may be defined whenever F contains a full set of 
r-th roots of unity. However, many aspects of the theory of automorphic forms change 
for covers. In particular, the local Whittaker model is not unique (this happens since the 
inverse image of the full torus in the cover is no longer abelian), and the approach outlined 
above does not apply. The global Whittaker coefficients may be computed as a Dirichlet 
series for 3?(s) sufficiently large (Brubaker-Friedberg [!]), in fact one involving exponential 
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sums of arithmetic interest, but it is not apparent how one could use this expression to 
determine non-vanishing at a particular point. Also, though there is a good understanding 
of the constant terms of the metaplectic Eisenstein series (Gao [5]) the residual spectrum 
has been computed in only a few cases (see for example Gao ®), and in general it is not 
clear how to find the Whittaker coefficients of the residues. Indeed, the determination of 
such coefficients has been a long-standing open problem even for low degree covers of GL 2 
(see Eckhardt-Patterson [3], Chinta-Friedberg-Hoffstein [2]). 

In this paper we offer a new approach to the question of genericity. This is based on 
the classification of Fourier coefficients via unipotent orbits. In our main result, we give 
a complete description of when such an Eisenstein series or its residue may be generic. 
Theorem Q] treats the case of maximal parabolics with Levi isomorphic to GL ni x GL n2 
with ri\ n 2 , and Theorem [2] treats the case ri\ = n 2 . Our method works with only minor 
differences for an Eisenstein series or its residue. However, it is possible that there is no 
generic residual spectrum for the general linear group induced from cuspidal datum except 
at the one point we must exclude (the residue at that point is in fact not always generic). 
This question is likely related to the conjectured generalized Shimura correspondence (see 
Suzuki [IT]). 

We consider only covers of the general linear group in this article. In fact for covers of 
other groups we can prove a similar theorem only in special cases. The difficulty in extending 
the method is due to the property that for the general linear group, if 7r is not generic then 
for every unipotent orbit in the set 0(tt) (see below for the definition), the corresponding 
Fourier coefficient can be written as an integration over a unipotent subgroup which contains 
the constant term attached to the unipotent radical of a maximal parabolic subgroup as an 
inner integration. This does not happen in other classical or exceptional groups. Though 
we consider maximal parabolic subgroups, these methods can be adapted to more general 
parabolic subgroups of the general linear group. 

2. Notation and Preliminaries 

Let ni,n 2 > 1 and let P ni ,n 2 denote the maximal parabolic subgroup of GL ni+n2 whose 
Levi part M is isomorphic to GL ni x GL n2 embedded in GL ni+n2 by (gi, ( 72 ) H > diag(gi, g 2 ). 
We will assume without loss that ri\ > n 2 . Let r > 1, and let F be a number held containing 
a full set of r-tli roots of unity /i r . For each m > 1 we let GLm{ A) denote an r-fold cover of 
GL m ( A). This is a central extension of GL m ( A) by /i r ; that is, it consists of ordered pairs 
(g, 0 with g e GL m ( A) and C G fi r , with multiplication (#i, C 1 X 02 , C 2 ) = (gm, C^^i, £ 2 )) 
where a : GL m { A) 2 —> fi r is a two-cocyclc. See Kazhdan-Patterson [ID]. There are cocycles 
giving rise to non-isomorphic extensions but in fact they all agree on the subgroup GL m ( A)^ 
consisting of (g,C) with det(g) € (A x ) r F x . Because of this, we Lx one such extension but it 
does not matter which for the sequel. If H is any subgroup of GL m ( A) we let H denote its 
inverse image in GLm (A). 

Let 7y , i — 1,2, denote genuine irreducible cuspidal automorphic representations of the 
groups GLn}( A). Then one can construct an Eisenstein series Er\g,s ) on GL^ +n2 ( A). 
This depends on a choice of test vectors, but we shall suppress this from the notation. This 
construction is given in detail in Brubaker and Friedberg [TJ. Alternative constructions are 
due to Suzuki [IT] and to Takeda |T5]. In all cases, before inducing one must restrict to the 
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subgroup S \= GL ni ( A)g } x Mr GL n2 ( A)^ of M( A) to take into account that the full inverse 
images of the two GL ni ( A) in M(A) do not commute. Since our computations all take place 
inside the subgroup of GL^ +n2 (A) generated by S and by unipotents, the minor differences 
in these constructions does not affect the results. The complex parameter s is normalized so 
that Er\g, s) has functional equation under s »->• 1 — s. 

If U is any unipotent subgroup of GL m , U{ A) splits in the r-fold cover by means of the 
trivial section u t—)■ (u, 1). We write [/(A) for its isomorphic image in the cover GLm (A) 
under this section. If <p is any automorphic form on GLm (A), let <p u denote the constant 
term of ip along U 

<P U (g)= / (p(ug)du. 

JU(F)\U(A) 

Then the following lemma is standard and follows from the cuspidality of the representations 
(see for example Mceglin-Waldspurger [12], II.1.7). 

Lemma 1. Let Er\g) be either a residue of Ei r \g,s) at a specific point so, or the value 
of Et (<7, s) at s = so. If U is the unipotent radical of a parabolic subgroup of GL ni+n2 , 
then the constant term E^' u \g) is zero for all choices of data unless U is a conjugate of the 
unipotent radical of P nijn2 or of P n2iU1 . 

Given an automorphic representation n of a reductive group G , one may attach a set of 
integrals over unipotent groups to each unipotent orbit O of G(C); we call these (generalized) 
Fourier coefficients. See Ginzburg |B|. The set O(n) consists of the unipotent orbits O with 
two properties: first, 7r has a non-zero Fourier coefficient with respect to O , and second, 
all Fourier coefficients with respect to unipotent orbits O' that are greater than or not 
comparable with O are identically zero. The definitions extend to metaplectic covers without 
change since all unipotent subgroups split in covers. For G = GL ni+n2 , unipotent orbits 
correspond to partitions of ri\ + ri 2 , by the Jordan decomposition. 

Let Sr ' 1 be the automorphic representation generated by E l f r \g) in any one of the cases 
treated in Lemma [lj We have 

Proposition 1. The representation Sr" 1 is either generic, or 0(Sr ^) = (ninf)- 

Proof. We will assume that Sr" 1 is not generic, and prove that 0(Sr' 1 ) = {npnf). We fix 
some notations. 

For 1 < k < ri\ + n 2 — 1, let 14 denote the unipotent radical of the standard para¬ 
bolic subgroup of GL ni+n2 whose Levi part is GL\ x GL ni+rL2 _k, embedded in GL ni+n2 
by (ai,..., Ofc, h) i —y diag(ai,..., a*,, h). Let : F \A —> C be a fixed nontrivial additive 
character, and let fi>u k be the character of L4(F)\L4(A) given by 

fi>u k {u) = ^(“ 1,2 + u 2 , 3 H-b u kjk+ 1 ). 

For 1 < m < ni + n 2j let V m denote the unipotent subgroup of GL ni+n2 generated by all 
matrices of the form I ni+n2 + r m+1 e m>m+1 + • • • + r ni+n2 e m:ni+n2 , where e itj is the matrix 
whose ( i,j) entry is one and whose other entries are zero. Notice that we can identify the 
group 14+1 with the quotient U k +i/Uh- 
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For 1 < k < n\ + n 2 — 1 let 4 denote the integral 

(1) 4 = I E ( r r \ug) ^ Uk {u) du, 

U k (F)\U k (A) 

where Er\g) is a vector in the space of St ' 1 ■ It follows from Ginzburg [ 8 j that this Fourier 
coefficient is attached to the unipotent orbit ((fc + i)i ni+n2-fc ~ 1 ). Notice also that if k = 
rzi + ?t -2 — 1, then the Fourier coefficient given by (jT]) is the Whittaker coefficient. By our 
assumption it is zero for all choices of data. 

We will study the vanishing of 4 as we vary over vectors in To begin, expand E^\g) 
along the unipotent group U\. Since the Weyl group together with any one-parameter 
unipotent subgroup x a {r ) corresponding to any root a generates the adelic special linear 
group, it follows that a nontrivial automorphic form cannot equal its constant term along 
the unipotent radical of a maximal parabolic. We deduce that for k — 1 the integral Ik is 
not zero for some choice of data. 

Let ko be maximal such that the integral 4 is not zero for some choice of data. We claim 
first that ko < n\ — 1. Indeed, suppose k 0 > n\. Since ko < ri\ + n 2 — 2 , we can expand © 
along the group I4 0 +i- The group GL ni+n2 _ ko -i(F ) acts on the characters appearing in this 
expansion with two orbits. First, the nontrivial orbit will contribute a sum such that each 
of its summands is the integral 4 0 +i ( a t varying g). By the maximality of ko this sum is 
zero. The second contribution to the expansion is from the constant term. However, since 
k 0 > ni, it follows from Lemma [Tj that this term is also zero for all choices of data. This is 
a contradiction. Thus k 0 < ri\ — 1. 

We next show that k 0 — n\ — 1 or k 0 = n 2 — 1. Indeed, suppose that n 2 < ko < n\ — 1. 
If ko 7 ^ ni — 1, then as in the previous case, we expand along the group I4 0 +i- We get 
a contradiction, either to the maximality of k 0 or to Lemma [TJ Similarly, suppose that 
1 < k 0 < n 2 — 1. Then arguing as above we deduce that k 0 = n 2 — 1. 

Consider the case when k 0 = rii — 1. Expand the integral (HD along the group V ni . By the 
maximality of k 0 , the contribution to the expansion from the nontrivial orbit is zero. Thus 
only the constant term contributes, and we deduce that 4 i-i is equal to 

( 2 ) = J E^\ug) - 0 (w ,2 + « 2,3 S-f u ni _ hni )du. 

U ni (F)\U ni (A) 

Next expand the integral (J2D along the group V ni+ \. By Lemma [U the contribution from the 
constant term is zero. From this we deduce that the integral 

C+i = J E r ] ( u 9 ) i>u ni+1 C u ) du 

Un 1 + l(F)\U ni +l(A) 

is not zero for some choice of data, where 

V , Lf„ 1+1 ( M ) — + ^2,3 +-1- U ni -i, ni + u ni + l, ni + 2 ). 

Continuing this process, we deduce that the integral 

( 3 ) J n 1 + n 2 -l= j 

Un-^-\-ri2 — 1 +ri2 — 1 (^) 
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is not zero for some choice of data, with 

V£ ni+n2+ » = ^1,2 + « 2,3 + • • • + Uni — l,ni “I - ^bn+l,ni+2 A ' ' ' A Hni+n 2 — l,ni+n 2 ) - 

A similar result may be obtained in the case when k 0 = n 2 — 1. In this case expanding 
along V n2 , only the constant term contributes a nonzero term to the expansion. After this 
step, in expanding in larger V m , only the non-constant terms contribute. We deduce that 
the integral 

( 4 ) J n 1 + n 2 - 1= f 4 r) M^„ 1+ „ 2 _i (U)du 

Un-^-\-ri2 — 1 (-^')\^ri2 +Ti2 — 1 (^0 

is not zero for some choice of data, where 

$r ni+n2+ » = ^1,2 + «2, s + • • • + ^n 2 —l,n 2 A ^712+1,712+2 A ' ' ' A Wni+n 2 -l,ni+n 2 )- 

Since the Fourier coefficients given by the integrals (j3J) and (Jlj) are associated with the 
unipotent orbit (nin 2 ), the Proposition follows. In particular in both cases the integrals are 
not zero for some choice of data. □ 


3. Main Theorems 

3.1. The case when ri] > n 2 . Our first main theorem treats the case that the two factors 
of the Levi have different sizes. 

Theorem 1. Suppose thatrii > n 2; and that is the automorphic representation generated 
by the value of Er\g, s ) at a specific point s = sq or by the residue of Er\g, s ) at a specific 
point s = so, and is not identically zero. Then is generic. 

Proof. Assume that 9?(s) is sufficiently large that the Eisenstein series El r \g,s ) is given as 
a convergent series. In this case, let J ni _i(g,s) denote the integral (pQ) with k = n\ — 1. We 
shall compute this integral in two ways. Assuming that this Eisenstein series is not generic, 
we shall derive a contradiction. 

First, from the proof of Proposition [Tj we have I ni _i(g,s) = I^fig^s). Next we unfold 
the Eisenstein series. This leads us to consider representatives of the space of double cosets 
P ni ,nfiF)\GL ni+n2 (F)/P nun2 (F). Using the cuspidality of r'■ r ' > we see that only the identity 
contributes a non-zero term. So we fold that 

( 5 ) I ni -i(g, s) = I^fig, s ) = f w (r) T (r){g, s ), 

where denotes the Whittaker coefficient of the representation and / is the associated 
function in the induced space. 

To compute I ni _i(g, s) in a second way, let w — Using the left-invariance 

properties of Er\g , s), we obtain 

( 6 ) I ni -i(g,s)= I j E^ r) (J^ n2 u ^j In ^jwg } s' S j'fi Nni (u 1 )du 1 dl. 


L(F)\L( A) N ni ( F)\N ni (A) 
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Here L = Mat( ni _i) xn2 is the subgroup of Mat niXri2 consisting of matrices with bottom row 
zero, the group N ni is the maximal upper triangular unipotent subgroup of GL ni , and , 0iv„ 1 
is the Whittaker character of N ni . 

Next we perform a certain root exchange. The notion of root exchange was defined in 
Ginzburg-Rallis-Soudry [9j, Section 7.1. Let Y 0 = Mat n2X ( ni _i) be the subgroup of Mat n2Xni 
consisting of all matrices with first column zero. Then using [9], Lemma 7.1, we deduce that 
© is equal to 



L( A) Y 0 (F)\Y 0 ( A) N ni ( F)\N ni (A) 


x "0 n „ (wi) dy du\ dl. 

Expand the above integral along the unipotent subgroup V® 2+1 which consists of all matri¬ 
ces of the form I ni+n2 + nei^+i + r 2 r 2 , n2+1 H-b r n2 e n2)n2+1 . The group GL n2 (F) acts on 

the characters appearing in this expansion. It follows from Proposition [Hand the assumption 
that Er V \g,s ) is not generic that 0(Er\-, s)) = (nin 2 ). In particular this means that the 
contribution to the expansion from the nontrivial orbit is zero. Hence only the constant term 
of the expansion contributes. We see that I ni -i(g,s ) is equal to 



L( A) N ni ( F)\N ni (A) Y(F)\Y (A) 


x V’i'W (wi) dy du\ dl. 

Here Y = . 

The integration over Y is the constant term of the Eisenstein series along the unipotent 
radical of parabolic subgroup P n2 ,ni- Unfolding the Eisenstein series, we obtain 

(7) / ni _i(#,s)= I I f w (r) t7 tr) (w' 1 j ^ (^ n j 2 j ^jwg,s^dydl. 

L{ A) y(A) 


Now let g = 


air, 


, where a is an r-th power. Compare the expressions © and (JTJl. 


Write I ni -i(a,s) for I ni _i(g,s) for the above matrix g. From © we obtain 


( 8 ) 


I ni -i(a,s) = f w (r) T (r)(g,s) = | a\ nin2S f w (r) A r){e,s) = |a| nin2S / ni _i(e, s). 


w; 


However, substituting the matrix g into integral © and conjugating it to the left, we obtain 


(9) / ni _ 1 (a,s) = |a| nina - n2 / ni _ 1 (e,s). 

Here we obtain a factor of |a|( ni_1 ) n2 from the change of variables in L, and a factor of 
|a |—' 711112 from the change of variables in Y. 

Expressions © and © produce a contradiction. We conclude that the Eisenstein series 
Er\g,s) is generic when 9ft(s) is large. Also, from the meromorphic continuation of the 
Eisenstein series, we deduce that I ni -i(g,s) is a meromorphic function of s. If we consider 
the case when is a value of the Eisenstein series at a specific point sq, it follows from © 
that I ni -i(g,s 0 ) is not zero for some choice of data, and hence once again expressions © 
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and © produce a contradiction. Finally, if St is a nonzero residue of the Eisenstein series 
at a point so, then it follows from the equality ((5]) that the residue at So of J ni _i(g, s ) is zero 
for all choices of data. However, this residue is an inner integration in (J3J) in the case that 
Er\g) = Res S=S0 Er\g, s). This gives a contradiction to Proposition [1] 

This completes the proof of Theorem [0 □ 

3.2. The case when n\ = n 2 . In this section we treat the case ri\ = n 2 . This case 

(r) 

is fundamentally different, for there are situations in which the representation ' is not 
generic. Indeed, let n\ = n 2 = 2. Take a cuspidal theta representation 0* defined on the 
group GlSp( A) where y is a character of F x \ A x which is not the square of a character. 
These representations were constructed in Gelbart and Piatetski-Shapiro [7J. Let r- 2 ' > = 0^ 2) 
for i — 1,2. Then it is not hard to check that the corresponding Eisenstein series has a 
simple pole at s = 3/4, and the residue representation is not generic. Indeed, the unramified 
constituent of the residue at a finite place v is the theta representation of the group GL\ 
with Xu as its central character. It is well known that this representation is not generic. 
Thus the residue is not generic. 

We shall show: 

Theorem 2. Suppose that ri\ = n 2 = n, and that S^ is the automorphic representation 
generated by the value of Ei r \g,s) at a specific point s = sq, and is not identically zero. 
Then St' 1 is generic. Suppose instead that St^ is the automorphic representation generated 
by the residue of Er\g,s) at a specific point s = sq, and is not identically zero. Then it is 
generic provided so ■ 

Proof. As in the previous Section we shall assume that the representation Sr ^ is not generic 
and determine the cases in which we can derive a contradiction. Though the argument is 
similar to the one above, there is an important technical difference. When n\ = n 2 , there 
is only one unipotent radical of a parabolic (up to conjugation) that may have a nonzero 
constant term, rather than two distinct ones. See Lemma CD 

Let Sr ^ be as above, and write n = n\ = n 2 . Assume that 9ft(s) is large. It follows from 
Proposition |T] that O^St^) = (n 2 ). The corresponding Fourier coefficient is described in a 
more general way in Friedberg-Ginzburg [3], equations (6) and (7). We recall its definition. 
Consider the subgroup V 2 . n of GL 2n consisting of all matrices of the form 


// 2 x lj2 * * 

••• *\ 

L 2 W 2i 3 * 

* 


* 

h 

* 


* 

V 

V 


with J 2 appearing n times and each X, t j a matrix of size 2. Define a character '0v 2m on 
V 2 ,n{F)\V 2 , n (A) by 

^V 2 ,S V ) = '0(t r (^l,2 + X 2 ,3 + • ' ' + Xn-l,n))- 
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The corresponding Fourier coefficient is given by 


(10) J El r \vg,s)^ V2>n (v)dv. 

v 2 , n (F)\v 2 ,„(A) 

Consider the diagonal embedding of GL 2 into GL 2n , h n- l(K) = diag (h,h,... ,h). If 
h G GL 2 (F ), then it is immediate that the integral (ITOj) is left-invariant under t(h). However, 
if r does not divide n, then t does not extend to an embedding of GL 2 ( A) into the r-fold 
cover. This means that restricting to g = i(h), the integral (TTUT) defines a GL 2 (F 1 )-invariant 
function on a non-trivial cover of GL 2 ( A), and which can thus not be the trivial function. 
Arguing as in Friedberg-Ginzburg [3], Proposition 3 ((9) and following), we deduce that the 

(r) 

representation E r ' has a nontrivial Fourier coefficient corresponding to the unipotent orbit 
((n + 1) (n — 1)). This a contradiction. 

Hence we may assume that r divides n, and that the integral dTOjl is left-invariant under all 

, and let /(a, s) denote the integral (fTUl) 

with g = i{h). It follows from the left invariance properties of the above Fourier coefficient 
that I (a, s ) = J(e, s). 

Next we compute the integral (fTOj) in a different way. Let w denote the Weyl element of 
GL 2n with Wi t 2 i -i = w n +i, 2 i = 1 for all 1 < i < n and all other entries zero. Conjugating by 
this element from left to right we obtain 



L{F)\L{A) N n (F)\N n (A) N n (F)\N n (A) Y(F)\Y(A) 

x Nn («i) ipNn (u 2 ) dy dui du 2 dl. 

Here we change the notation from prior Sections: the groups L and Y are each the group 
consisting of all matrices in x G Mat nxn such that Xij = 0 for all j < i. 

We now perform a series of root exchanges together with certain Fourier expansions. Using 
the fact that 0(6 ^) = {n 2 ), we obtain 


matrices t(h) with h G GL 2 ( A). Let h = 


,-i 


Ha, s )= j J J J Y 

L{A) N n {F)\N n {A) N n (F)\N n (A) Y'(F)\Y'(A) 





wg,s 


x fpN n (ui) i/j N n {u 2 ) dy'dui du 2 dl. 


Here Y' = Mat nX n- Notice that the integral over Y' is the constant term along the unipotent 
radical of the parabolic subgroup P rhn - Hence, since 3?(s) is large, unfolding the Eisenstein 
series, we deduce that I (a, s ) is equal to 

J fwi,w 2 (^i j ^ wg^^ dl+ J J f Wl ,w 2 (wi j ^ j ^ wg, s^j dy' dl. 

L(A) L(A) Y'( A) 


Here w\ = 


(r) 

, and Wi denotes the Whittaker coefficient of the representation t- . 


Suppose that a is an r-th power. Conjugating the matrix g to the left we obtain 


( 11 ) 


/(a, s ) = |a 


2 n 2 s—n 2 +n 


“ 1 “ 


—2 n 2 s-\-n 2 +r 


Ms) 


Here 


and 



L(A) 



dl 


Us) = 


fw lt w 2 w l 


L{ A) V'(A) 




dy' dl. 


Since I (a, s ) = J(e, s ) (and so is independent of a and also non-zero), and since the numbers 
2 n 2 s — n 2 + n and —2n 2 s + n 2 + n cannot vanish at the same value of s, (HI]) will produce 
a contradiction unless either /i(s) is zero for all choices of data and —2 n 2 s + n 2 + n = 0, or 
U s ) = 0 f° r choices of data and 2 n 2 s — n 2 + n = 0. From this we deduce that for !R(s) 
large, the representation St^ must be generic. This is also true if s is not equal to or to 

n+1 
2 n 

Suppose that s = Arguing similarly to Friedberg-Ginzburg [4], it is not hard to check 
that the integral h(s) is zero for all choices of data if and only if /V 1 ,w 2 ( e ^ s ) is zero for all 
choices of data. Hence, unless £t' > is the residue at s = then it must be generic. By 
the functional equation of the Eisenstein series (Mceglin-Waldspurger [12]), the same holds 
at s = 

This completes the proof of the Theorem. □ 


In a similar way one may show that an Eisenstein series associated to a non-maximal 
parabolic formed from irreducible cuspidal representations is once again generic as long as 
the complex tuple s is in general position. 


References 

[1] Brubaker, Benjamin; Friedberg, Solomon. Whittaker coefficients of metaplectic Eisenstein series. 
Geometric and Functional Analysis, in press, available on-line. DOI 10.1007/s00039-015-0329-4. 

[2] Chinta, Gautam; Friedberg Solomon; Hoffstein, Jeffrey. Double Dirichlet series and theta func¬ 
tions. In: Contributions in Analytic and Algebraic Number Theory, Blomer and Mihailescu (eds.), 
Springer Proceedings in Math., Vol. 9, Springer, New York, 149-170, 2012. 

[3] Eckhardt, C.; Patterson, S.J. On the Fourier coefficients of biquadratic theta series. Proc. London 
Math. Soc. 64 (1992), no. 3, 225-264. 

[4] Friedberg, Solomon; Ginzburg, David. Criteria for the existence of cuspidal theta representations, 
preprint. 

[5] Gao, Fan. The Gindikin-Karpelevich formula and constant terms of Eisenstein series for Brylinski- 
Deligne extensions, Thesis, National University of Singapore, 2014. 

[6] Gao, Fan. The residual spectrum of Mp 4 (Afc). Trans. Amer. Math. Soc. 366 (2014), no. 11, 
6151-6182. 

[7] Gelbart, Stephen; Piatetski-Shapiro, I. I. Distinguished representations and modular forms of 
half-integral weight. Invent. Math. 59 (1980), no. 2, 145-188. 

[8] Ginzburg, David. Certain conjectures relating unipotent orbits to automorphic representations. 
Israel J. Math. 151 (2006), 323-355. 

[9] Ginzburg, David; Rallis, Stephen; Soudry, David. The Descent Map from Automorphic Repre¬ 
sentations of GL(n ) to Classical Groups. World Scientific Publishing Co. Pte. Ltd., Hackensack, 
NJ, 2011. 

[10] Kazhdan, D.; Patterson, S. J. Metaplectic forms. Publ. Math. Inst. Hautes Etudes Sci. 59 (1984), 
35-142. 


9 


[11] Langlands, R. P. On the Functional Equations Satisfied by Eisenstein Series. Springer Lecture 
Notes in Math., Vol. 544, Springer-Verlag, Berlin-New York, 1976. 

[12] Moeglin, C; Waldspurger, J.-L. Spectral Decomposition and Eisenstein Series, Cambridge Univer¬ 
sity Press, Cambridge, 2008. 

[13] Shahidi, Freydoon. Langlands-Shahidi method. In: Automorphic Forms and Applications, 
IAS/Park City Mathematics Series Vol. 12, Sarnak and Shahidi (eds.), Amer. Math. Soc., Provi¬ 
dence, RI, 298-330, 2007. 

[14] Suzuki, Toshiaki. On the Fourier coefficients of metaplectic forms. Ryukyu Math. J. 25 (2012), 

21-106. _ 

[15] Takeda, Shuichiro. Metaplectic tensor products for automorphic representations of GL(r), Canad. 
J. Math., to appear. 

Department of Mathematics, Boston College, Chestnut Hill, MA 02467-3806, USA 

School of Mathematical Sciences, Tel Aviv University, Ramat Aviv, Tel Aviv 6997801, 
Israel 


10 



